(l2)4$l4'taAj|^$(|lc|£•:5l^T&BI$;h.^=BIRl^llSI 



(43) m^^ik^B 

2004 ^8 ^ 19 B (19.08.2004) 




PCX 



IIUfHfii 



(10) @|IS^BIS# 
WO 2004/069459 Al 



(51) Bie^»^s^: 

(21) mmmm^i 

(22) SRKUKB: 

(25) msi^man: 

(26) mwjmci'^vk' 



B23Giy02 

PCT/JP2003/001245 
2003 ^2 ^6 B (06.02.2003) 



(71) UlBiA (*g$f»< ±TOjiSSI=-:3t^r): = 
SUtS^^^tt (MITSUBISHI DENKI KABUSHIKI 
KAISHA) [JP/JP]; T 100-8310 ^ftHB ACDW 
-Ti 2»3^Tokyo(JP). 

(72) %m«;fe^<):t; 

(75) %qfl#/UHA (aKSlCOl^TO)^): B(t>lt^ 



(TANAKA,Takahisa) [JP/JP]; T 100-8310 SKIB f ft 
Tol^o (JP). 

(74) ftSA: sea . nOVUYATA^neo etaL); T 

100-8310 m^lST^ftEBEjlKOrt^Ta 2»3# = 
gm^ttS^Sai*? Tokyo (JP). 

(81) }g£S (Srt): CN, DB, JP. US. 

2S:!*:=i-K&i;ffii<oii(iBicoLxri*, ffi)ai6^T$*t* 



S (54) Tifle: THREADING CONTROL METHOD AND CONTROLLER 

= (54)i6iB(D«fl;: *.i?wy«ijiai^^»t/-t-a)^a 



OS 
On 



1 



ll03 



^^^^ ^1 



WES - 106 



D n^*-9 



" — t — 



A. ..GRID LENGTH 

B. ..SPINOLE POSmON COUNTER 

C. ..SPINDLE SINGLE4UVOLUTION REFERENCE SIGNAI. 
□...PARAMETER 
E..CONTROL PERIOO IT 
101-.PROGRAM ANALYZING MEANS 
102..JNTERPOLAT1NG SECTION 
103...SPINDLE POSITION CALCULATING MEANS 
104...SPfNDLE POSITION CORRECTING MEANS 
105...THREADINO SHAFT INTERPOLATION START DETECTING 
106...EACH SHAFT INTERPOLATING MEANS 
107...SYNCHRONIZATION COMPLETION FLAG 
108...CORRECTK>N AMOUNT 

109...EACH SHAFT COMMAND 
110...HACH1NING PROGRAM 
^iL 1 1 2...SPINDLE MAXIMUM CORRECTION AMOUNT 

1 1 3...SPINDLE REVOLUTION INCREMENT UPPER UMIT 
1 14...THREADINO START ANGLE 

o 



(57) Abstract: Threading control method and controller in 
which machining accuracy is enhanced while prolonging the 
lifetime of a tool by preventing shift of groove without cor- 
recting a programmed command when threading operation 
for controlling movement of a threading shaft in synchronism 
with rotation of the spindle is performed a plurality of times 
at the same position. When a spindle single-revolution ref- 
erence signal and a spindle position counter are inputted to 
a numerical controller, a spindle position calculating means 
(103) calculates the current spindle position and, from the 
spindle position thus calculated, a spindle position correct- 
ing means (104) determines the difference between the spin- 
dle single-revolution reference signal and a control period as 
a correction amount (108), thus correcting the spindle posi- 
tion. A threading shaft interpolation start detecting means 
(105) monitors synchronism of the spindle single-revolution 
reference signal with the control period, and each shaft in- 
terpolating means (106) begins to interpolate the threading 
shaft upon synchronization. 

(57) ±«i<Dip|tercHaiLr*5?«iy«i*»i!i»J 

»<D-r*t$[»ihL. tt]XfSS$|fi]J:$i±S title 

*sio3icckys^tc!>±«i(4a3!)<jna**i. c:<D»ai 

$*lfc£itttt11*^&±«l(4{lffiiE^®104(cT±ttl 
lpl$ES^«^i:*Jiai^aBi:<»S5J^*4«iE«108i: UT 

^toffijE-rSo ^•LT:^i;^^oy^l!lffifaga^&ssu¥® 

105;!)<. ^^^W&^^^^ilVmw^^'h^m^\^'tzLt^ 

sfiSL. ra«8Lfc^icft«iara#aio6rzcfey*5; 



wo 2004/069459 




PCT/JP2003/00124S 



1 



m m 

5 i^W'^m 

^^(Dmmmm (Nunerical Control ; iJ^T N C i: V^ ^ ) ^gT•^±^ 

^ifiioo^mcom^M^^mv. m^^^titci^^t? u — h-icit^jt- ^^^^ 

^ t) « CD jj^l&S % th^ b T ^l&M® b T V^ fc o 

D ii^;^ft?£®^ t) ±tf >'^>^ e> o § t: J: b S^©JM^^CD^1& 

& ^ o 



wo 2004/069459 




PCT/JP2003/001245 



2 



mm {m7L\s, lonsec) "eiifT^tisNc^g®M^5aap«3"ei?tH^tis 

15 F^To= (zlPo-rP) XL 

(^po : iiia©^$fttem^'fba[/i;i/xi!&]^ p : i ni^^fe 

20 {afc:«e>o#A$^^bs 1 llIS®^i?^D$[ll^ft*F2j To 

cicDJ^a >9:^®;^<fe0^b J; ^ 1"^ O ^ b^#ll¥ 5-462 



wo 2004/069459 




PCT/JP2003/001245 



3 



3 e-^^mizmm^n^i^mifimm^tix^^^ifi. ^tm^t^ i 

^5 ^ © ^ o 



wo 2004/069459 




PCT/JP2003/001245 



4 



b ll^f&^lg <^^tf <fc -5 K: b * ©T- ^ o 

m^m^m^^mcD i^mMmm^^^mm^ '\t:s>tz!^(D^miiLm 



wo 2004/069459 




PCT/JP2003/001245 



5 



mmmt^m'^mti^mi}* ^ mij^ ntzmmmmm^i!! . ^^^^ . 
t) -\ CD m 4f * m * t- s # ^ ^ ^ IS * ^ -r § t) ® -e s o 

3i a?^^ * ^ ^ ^ *5 ^ ^ t) 2ip X ^ ^ 0 ^ b b -r ^ ff -r s « I- 

111 ^ *5 f£ T -r 5 iRi t: ^ CD S ^ M IE -r a © i: b ;/c % ® -e S o 
15 :i<Dtctb. ^fft©Sli5lfi]^iJjmTT-MiEbx ^^t^ D^DX^fr 

»ljJlT^bT^ttl-r^*)®i: bfc*®-C-^^o 



wo 2004/069459 




PCT/JP2003/00124S 



6 



^it®?i^^ 1 . . 

IT ic-st^-e-^fc«). mmmm it j:3E$iIi i mte^spisiMM^i: 



wo 2004/069459 




PCT/JP2003/001245 



7 



-BrS <ka (C bfe*)CDT-fe^o Ctli^lcfcbs msmi^TjkT Xoi^.^t^W 

i*: fc: Bu f B ^ ^ fc © # t: o V > T iJi -r ^ o 

^ 1 'J {3*&«ft^nfcJDXrD^^ A 110 ^Di^ 

10 ^Amm^m 101 t: J: D 1 ::^D y ^ "T-o^e^^im^ tl^ ^KiS> mm-^if 

itQm^ht%izm^m^ti^o c:®rp ^^^i^mm^m. loi t-^s^^^ 

tifcM^^Sfcix IT lOmsec) X-mmififf 

b.'N-'f h^^m^'^^m) (Dmi^mm m^it lomsec) 

15 ASfcHA^n^o 

20 hViitVXi3^> Vmi^-ifimtt^^ti. R-onr^mti^> hT^ 

^#{4m^m^^ 103 t:<t t)^^E®^tt(4g (Mm) As^m^ti^ 
zomm^titz^miiLmif^^MmiiLmmiE^m 104 i^t^w 1 m^a^p 
m^hmmmmt(Dm^^miEmioshvxmib^^vxci(DmiEmio8 



wo 2004/069459 




PCT/JP2003/001245 



8 



— im^i£- lomsec tcBaASi^bjgbiiff ^n^M^^a 

iraA=»*)^b SlOO) s ;^S^^Dm^T-tt«f:V^m-^l3{i-^®^ 

i: Slliaijl^ijs b T V^ ^ if -5 § T 7 ^ ^ 107 ^ 
25 #^-r?) (>^7^u/rS110) o Cd-Ts ll^^T7^^^ 107*S;^■>bTV^ 



wo 2004/069459 




PCT/JP2003/001245 



9 



F ATz- Pz^P) XL 

(^Pz : l®^<D^mi&UMihA[^^)V:^m. P : 1 Ulte^fc 
5 ^^isb^ S190) o ^bT> H^i^tz^i^^ \)m(D^W}mF A 

20 mm^mmmmi^tamt^mmm it j^-st-rsiio^f&s) titmr^ 

25 "T :SiK»g;b«:fev^i^'^^3{i, y r si30 j±^^-efe §o 



wo 2004/069459 




PCT/JP2003/001245 



10 



^>y'^titcM^<D^miiLm-^^>'$^m (=MiE» los) (j^ a) 

5 t^^mmxmiEmm (;^7^iyr siso) > ^KDM^o^muLm 

d»^^«iS;^^SjE]a 112 ^mvm^. mmmmmnLmrzyxD^m^nm. 

F^Tsc SI6O) ^ ^tt^&Mjt^Ht ^:fes J^T^y^SieO 

T•1tIEb^tl^V^MiE^^coV^T^i^ SIOO-SIBO cD^JHa^^ 

15 jgbs ^(Dmmmi:::^y'yy S170 cD^aSfcij^^f ^-fr-Si:: ht: J; t)x at 
JpftcD migj^^a i: ^JWM^ * -SSc ^ ^ o 

» 



wo 2004/069459 




PCT/JP2003/001245 



11 



ffi. m imi^^^\^r^^^mu±wm±mm 113 (iiai^i&a f^ts icm 

mm. F^Tsc i:bs ^tt^iiji^^Sii h fc: J: D^ltt®llfe)S»Bi:MI3l 
10 gill±<DfiJfflRjtH4 



wo 2004/069459 PCT/JP2003/001245 

12 

^ ^ (D ^ m 



1. ^m(Dmm^mmLxy3mt,tc^u-^ ^^M^^^s 

^i?m«Sox-r^^J^^ t)Mli:?^^t::}3V>-Cs luf3i<ffi®]a^£[W5& 

1 m^^ipM-^^^ pi^$-«r s fe«>®^lll^{iSM3E«^^^m*■r 
15 3. imu^mm'^t.mmi^^&u^momMmmhcDmm.ifimM 



wo 2004/069459 




PCT/JP2003/001245 



13 

10 7. mm^^&mnjE^mt. ^m(ommwLti^myT^:^\^^^^(o&: 



wo 2004/069459 



PCT/JP2003/001245 



1/8 

^1 H 



110 ~ 









J 


— ► 





I 



-101 



1 1sl^^Pfl-^ 




113^ 



114' 



~107 




^ 109 



fij^jg^ IT 



wo 2004/069459 



PCT/JP2003/001245 



2/8 





wo 2004/069459 



PCT/JP2003/001245 



3/8 

^3m 





F^T1 


FAT2 




• • • • ■ 


FzlTn 










3 







F^Ts : pmmmmicoco^mwmm. 
F^Tsc : ummm^icfooMiE^co^mmmm 

F^To : mm^ mm(D:^^isiiom$mm 

F ^ T 1 : mmmmo^^mfom^mim 
AT immmm 



wo 2004/069459 




PCT/JP2003/001245 



5/8 
^511 



C 




SI 20 



I 



SI 30 




Yes SI 60 



SI 90 



S200 



SI 80 



ON $#-S 



SI 70 




FATo = (APo -t- P) X l 
FATn = (^Pn -f- P) X L 

^Po :iiisa)±f4i4M^'(ba(/^;u:^iSi) 
^Pn :2i5|Sjai^(D±$iliiaei£^bS(/«;u:^tfc) 

p : 1 mumtz^ooj^jux^ 



wo 2004/069459 




PCT/JP2003/001245 



7/8 



FATn 





FATn 



■■I 



FAT^ 



FAT2 



FAT\ 



FAT2 



FAT\ 



FATZ 



# 

INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl'^ B23G1/02 

According to Internationa] Patent Classification (IPC) or to both national classification and IPC 
P FIELDS SEARCHED 

M* jimum documentation searched (classification system followed by classification symbols) 
Int. CI'' B23G1/02 




International application No. 

PCT/JP03/01245 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Torolcu Jitsuyo Shinan Kbho 1994-2003 

Kbkai Jitstjyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 62-94222 A (Yaskawa Electric Mfg. Co., Ltd.)/ 


1,2,5-7,10 . 


A 


30 April, 1987 (30.04.87), 


3,4,8,9 




Claims 






& US 4789943 A 




A 


JP 59-187422 A (Fanuc Ltd.).^ 


1-10 




24 October, 1984 (24.10.84), 






Claims 






(Family: none) 





I I Further documents are listed in the continuation of Box C. See patent femily annex. 



"A" 



Special categories of cited documents: T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the intemational filing "X" 
date 

"L** document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

**0" document referring to an oral disclosure, use, exhibition or other 
means 

"F* document published prior to die international filing date but later 
than the priority date claimed 



later document published after the intemational filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to Involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in Uie art 
document member of the same patent family 



Date of the actual completion of the intemational search 
13 May, 2003 (13.05.03) 


Date of mailing of the intemational search report 
27 May, 2003 (27.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



aRlffi®»#- PCT/J PO 3/0 1 24 5 



A. iSggcDMi-^^J-lfaJ^lS (Si^*!F9f^ (I PC) ) 
Int.Cl' B23G1/02 



Int.Cr B23G1/02 



B*:Bllffl3&fS<2i^ 1926-199 6^ 

e*B^M^:ffltr^4i« 1971-2003<¥ 

H*HSE«l^ffillf^^# 1994-200 3# 

^y^m^mmmmmin 1996-200 3# 



HRmat-e^Sffl bfcm^7*-^'-<-;^ (T'-^-^-^Oig^i:, WatKi.^efflbfcffllS) 



c. 















X 


jp 62-94222 A m^^^^mmmm^m) 


1, 2, 5-7. 10 


A 


1987. 04. 30, #fPft^<D|SH & US 478994 


3, 4, 8, 9 




3 A 




A 


JP '59-187422 A (:7 5^ ^t^^^^t) 


1-10 . 




1 98 4. 1 0. 2 4, #fFl»^iD|5H, (:7T5y-'^^U 





■ %o 

TLj ffi3te«i*9ifcSIIS:*lia-t-5:*:Sfcs:tt^(o:S:ifc©5SfT 



<0 0 <^ft|c45r3l§Hfe5:itt 
r&j ii-^-<T-vh:7r 5 y-:S:iit 



13.05.03 


BB^,li^$K^O%7ilP 27 '05 03 


0*H1#fF;f (I SA/J P) 
S!ffi##l 0 0-8 9 1 5 


miS#-§- 03-3581-1101 P 


3C 


8 6 12 


3 3 2 4 



m^PCTyiSAXZlO (m2^—i?) (1 9 9 8<¥7<^) 



